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1. INTRODUCTION

Experiment 787 at Brookhaven, a collaboration of groups from Brookhaven, Los Akmw-m,

Princeton, and TRIUMF, is designed to search for ran If+ decnys, including K+ 4 n+vi>,

A-+ ~ T+/i+/l-, and A’+ ~ Ir+77. The experiment uses a low-energy, 775-MeV A’+ hwun

from the Low Energy %pamtcd 13earn ~t the Alternating Gradient Synchrotrons. The typicnl

kaon intcmity entering the detector is A 8 x 105 km per 1.8-second spill,
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Fig, 1. Schematic side (a) and end (b) views showing the upper half of the E787
detector.

of lead and plastic scintillntor. The detector can, therefore, detmrnine the range, ent=rgy,

and moment urn for each charged particle, nml idcnt ify part iclcs from the decny sequence.

To search for the rnrc dccny Ii+ -+ r+ I)ti, events m-c sclmted which IIave one posit ivc

trnck that is consistent with a r + through the n+ 4 II+ ~ e+ decny acqwnce, lInvr

npproximhtely no energy in the photon veto, and satisfy vmiolls other selection critmin,

Figure 2 shows tl,e range versus kinetic energy for single track events hnving measurml

momcnturn in the interval 205 c PK < 243 MeV/c, The rectangular box imlicntcs the

+ - As no events are olxwrvcd in the signn. region, we ohtninsearch region for A’+ ~ r VW,

!lO% CiL. upper limits’ of 13(1{+ -) n+u~) <3.4 x 10-0, using a totnl acceptance of 0.0055

rind a total of 1.24 x 1010 ntoppml kaons ncq~~ire$ during a two-week p~riml. This limit

r~presents a fotlr-fo][] improvement over the previous search fw tl~im dwny, l)tlt in ~till WCII

Awe the Stnmlnrd Mo(lrl prmlirtion.

4, OTHER RARE fit DECAYS
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Fig. 2. Range versus Linetic energy for events satisfying the selection criteria and
having measured momentum 205< F’. < ?43 MeV/c. The rectangular box indicates
the search region for A’+ ~ r+ VU.

Table I. Rare kaon decay limits set by BNL cxperimel.t 787,

1{+ Decay Old Limit 1988 E787 Limit Predict ion

I;+ + Ir+vfi 1.4 x 10-7 3.4 M 10-8 (1 –8) x 10-10
~i+ * T+.Y 4.5 x 10-S 6.4 X 10-9
1<+ ~ r+H, H M p+p- 2.4 X 10-0 1!5 x 10-7 —

A+ * T+p+li- 2.4 X 10-8 263 x 10-7 * 5 x 10-”8

4.1 x 10-’ - 10-g1<+ * p+v/t+p -
A-+ + m+~~ 8,4 X 10-0 1.0 x 10-a - 10-7
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